Abstract
Introduction
The Social Development department of the World Bank states that the concept of social capital "…refers to the norms and networks that enable collective action 1 ".
Although the concept of social capital is frequently used in rather vague ways in a large part of the social sciences literature, the basic idea is generally that elements such as trust, social norms and social networks make groups or organizations work more efficiently.
The same World Bank department also claims that "Increasing evidence shows that social cohesion -social capital -is critical for poverty alleviation and sustainable human and economic development". In fact, there have been a growing number of efforts attempting to quantify the influence of social capital on economic development, as we discuss in the main text. Furthermore, several authors have linked the HIV/AIDS pandemic to social capital (see for instance Gaffeo, 2003) , usually pointing out how factors related to the disease such as stigma, discrimination and the costs posed by care
for the sick as well as orphans erode and put pressure on social capital.
The objective of this paper is to attempt to quantify the impact of the epidemic on social capital using cross-country data. For this purpose, we will estimate reduced form regressions of the main determinants, as identified in the literature, of social capital, using national levels of trust from the World Values Survey (WVS) as a proxy for social capital. To our knowledge there have been no previous efforts to evaluate this empirical question.
With this objective in mind, we will briefly discuss in the first two sections the links previously identified in the literature between social capital, development and HIV/AIDS. Subsequently, we will present the data used for the cross-country regressions, which are described in detail in Appendix A. The fourth section addresses the results obtained from the estimation exercises for a sample including both developing countries and industrial economies. The fifth section presents additional regressions that aim to assess the robustness of the results obtained.
The links between social capital and development
When one goes through the literature on social capital it is easy to identify three key components in most definitions of the concept: trust, social networks and social norms. Those elements form the foundation of the mechanisms through which social capital reduces uncertainty and transaction costs, discourages opportunistic behavior, fosters cooperation and increases the efficiency of markets and organizations, thus affecting economic development. Routledge and von Amsberg (2003) , for instance, present a theoretical model where social capital affects economic growth by facilitating cooperative trade.
Formalizing the ideas previously outlined, an influential paper by Zak and Knack (2001) presents a general equilibrium model with heterogeneous agents and moral hazard to determine how trust varies across societies. They show that trust depends on the social, economic and institutional (formal and informal) context in which transactions occur. In particular, social heterogeneity and the quality of institutions to punish cheaters affect trust levels, with homogeneous and egalitarian societies showing higher trust. In their setup, trust enhances growth by reducing the costs of transactions. Moreover, societies can get stuck in low-trust poverty traps.
As far as the empirical evidence on the link between social capital and development is concerned, Knack and Keefer (1997) using cross-country data find that trust and civic norms are significantly related to economic growth and investment. Knack (2002) finds that social trust leads to better governance. Zak and Knack (2001) test empirically the predictions of their model described above by extending the Knack and
Keefer sample using later waves of the WVS that includes a number of developing countries. They corroborate the conclusion that trust affects economic growth. Beugelsdijk et al. (2004) perform a robustness analysis of the relationship between trust and economic growth and conclude that the Zak and Knack results are highly robust in terms of statistical significance of the estimated coefficients and reasonably robust in terms size of the estimated effects.
Another strand of the literature links link social capital with financial development, as it identifies high levels of trust as one of the main determinants of financial depth. Guiso et al. (2004) 
Social capital and HIV/AIDS
A number of links have been explored between HIV/AIDS and economic performance. In addition to the more evident impacts of the disease on mortality, labor productivity and on household savings due to increased health expenditures, HIV/AIDS contributes to the persistence of poverty as it affects not only the stock, but also the accumulation of human capital 2 . Bell et al. (2004) Moreover, the fact that social stigma and discrimination are frequently attached to HIV positive individuals, as pointed out by Gaffeo (2003) is of crucial importance for our objectives in this study. Zak and Knack (2001) show in their model described previously that discrimination lowers trust, hence there seems to be an indirect link between HIV/AIDS and development as the pandemic is possibly associated with increases in discrimination and through this channel to reduced economic performance.
In addition, a number of authors argue that HIV/AIDS also poses a considerable burden on traditional networks and coping mechanisms to address economic shocks, in particular in what concerns care for orphans and sick individuals. Foster (2006) for instance, argues that governments have been slow to react to the orphan crisis in subSaharan Africa that is intimately linked to the epidemic causing families and communities to in his words "shoulder most of the effort and costs". This strain on social networks could lead to a negative impact on social capital or even to the disintegration of the existing mechanism to address shocks.
Haacker (2004) Overall, one can conclude that HIV/AIDS is likely to have an impact on social capital through stigma and discrimination, through the burden it poses on traditional social networks that mitigate risks and through increased insecurity. The question that we will attempt to answer in subsequent sections is how large this effect is. This will allow one to assess the importance of this indirect channel through which HIV/AIDS affects the development process.
Overview of the data
The main dependent variable in our regressions is a measure of social capital obtained from cross-country data on national levels of trust from the World Values Survey (WVS)
for our objectives for a number of reasons, including, the fact that they are not widely available across countries and the fact that they are outcomes rather than indicators of social capital, among other shortcomings.
We collected data on a number of determinants of trust that were identified and discussed in previous sections of this document. Those include HIV prevalence rates, Following this logic, the impact of the log of initial GDP (the proxy for those two economic factors at the national level) on trust is ambiguous. We refer the reader to Appendix A for a more comprehensive description of data and sources.
Preliminary empirical analysis
There are a number of econometric difficulties that are likely to arise when one undertakes cross-country regressions of the determinants of national levels of social capital as proxied by trust, resulting in problems in terms of bias and consistency of estimates obtained. Indeed, it is certainly the case that several of the variables considered below suffer from measurement error problems. In particular, it is well-known that the quality of the data concerning HIV prevalence rates is rather poor. Although a number of recent Demographic and Health Surveys (DHS) have collected more accurate and reliable data on prevalence rates, particularly in Africa, the cross-country availability of such data is very limited. In addition, our dependent variable (trust) was obtained from survey data 4 The intuition here is that wages are considered to be the opportunity cost of investigating a broker in the model, so if this cost is high, there are more incentives to trust the broker.
and the problematic aspects of such data were discussed in previous sections. Once again, data availability for a large number of countries precludes us from using more reliable measures.
Moreover, omitted variables could present another serious potential problem. We Bearing those caveats in mind, Table 1 presents results from a number of Ordinary Least Squares (OLS) regressions that consider the log of trust as the dependent variable, as specified in the expression below:
where the first two terms on the right-hand-side refer to the constant and the log of HIV prevalence, i Υ is a vector containing other explanatory variables of trust and i ε is a random error term. The coefficient β measuring the effect of HIV prevalence on trust is of particular interest to us.
Appendix C presents the correlation matrix between the regressors as well as a number of descriptive statistics. One should note that, with the possible exception of the variables measuring institutional quality, the correlations are not so high that they would impair obtaining estimates of separate impact of the regressors. When looking at the 10 different specifications presented in Table 1 a number of interesting conclusions emerge.
One should note that HIV prevalence presents a negative and statistically significant (at conventional levels) impact on trust through most specifications 5 .
Specification (4), for instance, includes as explanatory variables: HIV prevalence, the rule of law index constructed by Kaufmann et al. (2006) and data on ethnic fractionalization from Alesina et al. (2003) . As expected, both the estimated coefficients for HIV prevalence and fractionalization present negative signs, although the later is not statistically significant 6 , whereas the rule of law index presents a positive and statistically significant coefficient. The results from this regression indicate that levels of trust are lower in countries with higher HIV prevalence.
In addition, since the data is expressed in logarithmic form the coefficient estimates can be interpreted as elasticities, indicating how sensitive trust is to increases in HIV prevalence. This implies that a 1% increase in HIV prevalence would result in a 0.65% decrease in trust or a one standard deviation increase in prevalence will lead to nearly 2% decline in trust. Nonetheless, the diagnostic statistics suggest that the results obtained in this specification should be interpreted with caution, since the null hypothesis that the model is not misspecified is not rejected at the 1 percent level, but is rejected at the 5 percent level.
Specifications (8) through (10) regress trust on HIV prevalence, different measures of institutional quality, the Gini coefficient for income inequality as a proxy for social distance and the log of initial income 7 . Diagnostic statistics for those regressions present more satisfactory results in terms of model specification, when compared to previous ones. As predicted by the theories discussed in previous sections, the Gini coefficient seems to affect trust negatively (i.e. greater income inequality reduces trust); whereas government effectiveness and control of corruption increase levels of trust (the coefficient for the rule of law index in specification (8) albeit positive is not statistically significant).
5 For specification (9) the impact is only significant at the 12% level, which may be acceptable given the small sample size. 6 Zak and Knack (2001) also fail to find a statistically significant linear relationship between trust and ethnic heterogeneity, more on this topic in the next section. 7 Specification (7) indicates that our measure of educational achievement presents a negative coefficient that is only significant at the 11 percent level in a regression also controlling for HIV prevalence, rule of law, and income inequality measured by the Gini coefficient.
The HIV prevalence variable presents a negative coefficient varying in size from -0.327 in (9) to -0.369 in (10). As we have discussed previously, these figures can be interpreted as elasticities, indicating that a one standard deviation increase in HIV prevalence will lead to a one percent decline in trust, controlling for other determinants of social capital.
Overall, we may infer that the regressions presented here suggest that the idea that HIV/AIDS has a statistically and economically significant deleterious effect on social capital has some empirical support. This is an additional channel through which the epidemic represents a constraint to development in some parts of the world, in particular for the African continent. One has to bear in mind that the findings are subject to a number of caveats, including the possibility that the estimates are subject to endogeneity bias. In the next section we will perform several experiments to assess whether there is a fundamental change in the conclusions obtained, when we vary the specifications along various dimensions. 
Robustness of the results obtained
As argued by Beugelsdijk et al. (2004) , robustness is a multi-dimensional concept that cannot be analyzed using a single indicator. In this section, we will use the term "robustness" as referring to our attempt to assess whether the results obtained in the previous section are sensitive to changes in the explanatory variables used, to changes in the sample composition, and to the use of different econometric techniques. We will concentrate in particular on the statistical significance and size of the estimated effect of HIV prevalence on trust.
The literature on the determinants of trust across countries, using a more limited set of countries and different fractionalization measures than ours, has presented a number of results indicating that trust might be a quadratic function of ethnic and linguistic homogeneity. Zak and Knack (2001) have argued that the rationale for these results is that in settings with a large number of small groups, no single group represents much of a threat to others; therefore the effective social distance is greatest at an intermediate range of the fractionalization measure.
Specifications (11) and (12) control for HIV prevalence, rule of law, ethnic fractionalization and its squared value and linguistic fractionalization and its squared value respectively. The results are qualitatively similar to the ones obtained in the previous section. The fractionalization measures remain statistically not significant, but the rule of law variable and HIV prevalence coefficient are significant at the 1 percent level and present the expected signs. Nevertheless, one should note that the RESET test rejects the null of no omitted variables for those models.
Subsequently, we limit the sample included in the regressions to developing countries exclusively, in order to check whether by considering only this sub-sample, one would observe changes in the results previously obtained. In fact, specifications (13) and (14) show that most regressors are no longer statistically significant; nonetheless HIV prevalence continues to present a negative and significant elasticity. The estimates indicate a 0.5% reduction in social capital for a 1% increase in HIV prevalence. The diagnostic statistics do not detect model misspecification, but results should be interpreted with caution given the small sample size (only 49 observations).
Furthermore, we attempt to account for the fact that HIV prevalence might be endogenous to social capital by instrumenting for this variable using national data for male circumcision rates obtained from WHO (2007) and Drain et al. (2006) . The strategy of using circumcision rates as an instrument for HIV has been employed in a number of other papers for African countries, notably Kalemli-Ozcan (2006) and Werker et al. (2006) , in the light of new medical evidence that male circumcision substantially reduces the risk of HIV transmission. Nevertheless, these studies were instrumenting for HIV using circumcision rates in the context of regressions for total fertility rates, school enrollment and economic growth, not social capital.
Specifications (15) and (16) In addition, we follow a large strand of the literature on the impact of institutions on economic development by using the log of settler mortality as an instrument for institutional quality as suggested by Acemoglu et al. (2001) . Specification (17) case. The Gini coefficient survives as highly significant and initial income presents a positive and significant coefficient. Nevertheless, because of data availability, the sample size is smaller than some of the previous specifications. In addition, the RESET test rejects the null of no omitted variables at the 10% level (but not at the 5% level).
Moreover, specification (19) considers a model including the voice and accountability index constructed by Kaufmann et al. (2006) , as a proxy for institutional quality. One should note that in this case, neither the HIV prevalence coefficient nor the voice and accountability coefficient are statistically significant. Nonetheless, the Gini coefficient is significant, presenting the expected negative sign, and so is the coefficient for initial income. But, the RESET test strongly indicates that this specification might suffer for omitted variables bias.
Overall, one can conclude that given the limitations in quality and availability of data, the conclusion obtained in the previous section that higher HIV prevalence is associated with lower social capital is maintained. Diagnostic statistics are not satisfactory for the specifications where the HIV coefficient is not significant, hence those results should be considered with caution. One should note that we chose to report only results deemed to be representative i.e. a number of additional specifications were estimated (by OLS and by TSLS) combining our explanatory variables in several ways, but the results were not substantially different from the ones reported both in terms of statistical significance and size of the coefficients. 
Conclusion
The cross-country analysis performed in this study indicates that the notion that HIV/AIDS has deleterious effects on social capital at the national level has some empirical support. Our preferred specifications suggest elasticities of social capital to HIV prevalence in the order of 0.33 to 0.37. The empirical estimates predict that if one moves from a country with a relatively low level of HIV prevalence such as Estonia to a country with relatively high levels such as Uganda, one would observe an approximate 2.5% decrease in social capital. When one performs a similar thought exercise for Zimbabwe (where the epidemic has reached catastrophic proportions) rather than Uganda, the decline in social capital would amount to over 8%.
The estimates also suggest that measures of social distance, such as the Gini coefficient for income inequality, and measures of control of corruption, rule of law and government effectiveness are likely to be important determinants of social capital as well.
The findings reported are subject to several caveats and are affected by problems of data availability, measurement error, omitted variables and limitations of econometric techniques. Nonetheless, the negative impact of HIV prevalence on social capital is reasonably robust to changes in explanatory variables, estimation methods and sample composition.
The HIV/AIDS epidemic represents a significant barrier to development on a number of dimensions. The implications of the disease in terms of productivity, human capital, savings and fiscal policy among others, have been subject to significant empirical scrutiny. This study intended to fill a gap in terms of assessing and confirming the empirical importance of the impact of the disease on social capital, highlighting an additional channel that needs to be taken into account in the policy debate.
This channel is particularly important if social capital is deemed to be important for well-being as indicated by economic theory as well as the available empirical evidence. Our results seem to support the validity of efforts being undertaken to address the potentially large social impacts of the HIV/AIDS epidemic.
